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CAN SPRING BREAKUP BE PREVENTED. 
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Spring breakup of a highway pavement results from 
"frost action", which is the freezing and subsequent thawing 
of water in the soils beneath the pavement surface, and, .an 
inadequate foundation. 

At one time it was believed that road surfaces 
heaved iiwguie: Wancen asampiy (because of vthe expansion of water 
in the "soiledue tovivreezing.’ Since water expands only about 
§ percent as it Gots it becomes obvious that this expansion 
could only account for a heave of a fraction of an inch for 
most soils whereas heaves of several inches ‘or even two to 
three feet are not uncommon. Field Be Sea ons and laboratory 
tests have since indicated that surface heave is caused by the 
pero One Cel ensessord layers@inuthe@soitivas: Shown tin figure 
aD 

Dintagceeneymel langaper OG Cherexcessawaten 1 POm 
Fiemme tingnicCeylensesecannotedrain downward sthnuough thevim- 
pervious, still frozen soil below. It, therefore, tends to 
drain upward into the base (figure 1c) and may even emerge 
Theoughecracks an’ the pavement. If the pavement base is in- 
adequate either becaiisemluris £OC tninsornisonot a.goodr’granulanr 
material, or both, pavement breakup will occur under repeated 
ieflection due to traffic loads on the weakened foundation 
SOLLS*a Fine eee tne css ber pumpedeipromybeneatho the wearing 
Course Gnduetherve wills be further distress *toithevwearing course 


due to loss of material. 


‘7SDOT 
ee "ss 


acer 
Fa ary 


Lib p34 
50 W olf Road, oe 19232 


Albany, New » 





i j 
ai 5 ‘ Shi Se iy 


hy 


: he 0 it = 5) 
4 Ya: 7 


,  Neenae fe 


re a 


ns 
7 _;€ 
f 


¢ 


ars 





“3 


Knowing that spring breakup is related to frost 
action and an inadequate pavement section (wearing course, 
base course and subbase), Heme Be ar ie these and deter- 
mine what must be done if we are to prevent spring breakup. 

DiPeeeDaASstC@concd tions must? dl ivexist before ice 
tenees Of layers form and “grow. “If any one” of these can be 
eliminated there will be no frost action. These are: (1) 
Secewimnieestemperature. 1m theysoiits (2) a supply or ground 
water sufficiently close to the frost line to ‘feed the ZlOW- 
ing ice layers; (3) soil material having favorable character- 


istics for rapid migration of capillary water from the water 


table to the ice lense. These soils are termed "frost- 
Stemi ClumscOinlS «or rose-susceptibiersorls include’ siits, 
Pee omen omale moi eseend stnhe so-called "diriy eravelss Clays 


are not ordinarily considered to be frost-susceptible, clay 
With layers of silt, however, would be. The only SOits cae 
can be considered to be non-frost-susceptible are very clean 
mixtures of sand and gravel. 

FreéZing temperatures are experienced in all parts 
Crewe Ormco taLer sO theres is Litele: that-can be done to pre- 
Veneer Ooi ciemorould sr rOost. act1On could theoretically 
be prevented by removal of water from the frost-susceptible 
POCLIONseOlteuie -culerdde w= “in acCtualrpractice, however this is 
not easily done since the soils that are most affected by frost 
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a eeeolim. co preven. sprang breakup: that’ the only positive 


wearing course and replace it with clean granular material. 
The discussion eel ae this DOLNLi nas aetlemp 
eeronesspring breakup, ate.causes,. and ideal wdys -to "elimin 
‘the BeOolem., we ai COnVinceo ‘thawspring Dreakup ‘can 
bur, Can Town Superintendents ObyHasnways ,) cperatainy 
Samus eu, OPevent Spring preaxup, chrougnout their Towns. 9 For 
the majority of our New York State towns I am sure that th 
answer’ is no. What can be done however is to establish a pro- 
Grams tia t ; 
eek s: designed to control: spring breakup in exist 
LIne town ro0ads* 
2.. Will provide design standards: for new construc- 
EolOne thatuene aceqMatomlOereduce sitice eliecrs, of 
frost action, and 
3. Will encompass a long range reconstruction pro- 
Peat nate LoprOoperly finances lo spcrmit, re- 
SOMscruCtlOM.OL PexlScing roads to ee Lees 
required for new construction. Simply DULCTING 2 
new top on a damaged wearing surface Wl arog sare 
most. cases,serve as a permanent, satisfactory 
rehabilitation. 
There is no easy or inexpensive way to prevent spring 


breakup in an existing:road. Providing good drainage with 
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Unstable due to frost” action: ive! nly m 
Agawe, too mle Brey t > and 


this criteria are clean granu 


broken rock. 
SLNCee ic SOL onc iiient £ 1itionseand traffic 
throughout the 


Pensa cies are so* variable within each town 


state it is not possible to gi 
for adequate design under all circumstances. 

The following general criteri EGarrOsscerve 
as a guide to limit the occurrence and severity of break- 
up when new construction is planned: 


supvey .»w This*includes a visual 


ive Make*a S Ou 
and auger 


amination of* the-terrain’ to” beverossed 


holes or test pits to determine the nature 


THe SOLt and othe wocacionor-the water’ tabie: 


This information is needed 
will be encountered 


frost-susceptible material 


bine should’ be." In: addieaon, 


IGG 


datas should be collectéd concerning-the usual 


depth of frost penetration in-your area. 
2. The pavement section, which includes the wearing 
course, base and subbase should be at least 15 


anehes thick, =“ 1nis manimum should: be used only 
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Wiere “tPat pie te Lignt'and the.soil conditions 
are good. For heavier traffic and when soil 
conditions become less favorable the pavement 
BEC CACTI ESOL Cy De wlcn cone yinohese Enick. =.You 
will have to classify your road system accord- 
Ing tO -MSe,— sstrests in a subdivision will have 
lesser requirements than heavily travelled roads. 
The wearing course should have a minimum thick- 
ness of 2 inches. AL per deducting the wearin; 
course no pavement section should have less 
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granular material. The remainder of the pave- 
mentaseetTOnican be constructed (of (moderately 
Frost-susceptible material. 

Die “speciracacions: for non-Trrost—susceptible 
material should require a ,clean, sound, sand 
and gravel having from $30 to 65 percent passin 
the 1/4 inch sieve and not more than 10 percent 
Daessing thesnumber 200 “steve. \Moderately frost— 
SuUSceD LL Dle macerial should have not more than 

7.0 percent passing the number 40 sieve and not 
more than 15 percent passing the number 200 sieve. 
The grade line should be as high as practical. 

A grade line 4 feet above the original ground 


surface "is recommended. Where the grade line is 
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two 2e% 
Serrace the area should be undercut in 
VO VG Circ meus tema Day ement .SecLion 
case should the grade line be less than 
above the water table 

MOOKrat) Che roads lin woure Town particularly 


the next few months. Look for 


of spring breakup. These will 


peObabDive De Located: 
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Controlling spring breakup is not ‘easy: 


tenance and adverse criticism from road 


pleasant either. To this end 


overall spring breakup problem in your town, decide how to 


Caer itleneotererurn.on your highway dollar, and determine *w 


users are not 


herefore, you must evaluate the 


PrecveimelompestecOrnyOUn. particular situations. 
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